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1 Introduction

    Current EUDCH standards use E-DPCCH to carry necessary control information to decode E-DPDCH at NodeB. Channel coding of the E‑DPCCH is done by using a sub-code of the second order Reed-Muller code, which is the same as TFCI coding for DPDCH. The intention of this design is to reuse TFCI decoder for EUDCH. 
However, according to current definition, this kind reuse of the TFCI decoder is partial in practise, since TFCI decoding can be optimised based on the number of TFCS.  In this contribution, we propose several possible solutions, which could be used to optimise E-TFCI decoding. Section 2 describes E-DPCCH processing procedure based on current standard. Section 3 discusses these possible solutions; finally, one conclusion is given in section 4. 
2 E-DPCCH Processing 

In current Rel.6 3GPP standards(TS25.212,version  6.5.0), the 10-bit E-DPCCH field contains information from 3 sources, the RSN(2-bit), the E-TFCI(7-bit) and the happy bit(1-bit). Figure 1 is one example of E-DPCCH processing at the UE and the NodeB.
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Figure 1: Block diagram of the E-DPCCH processing for E-DCH
At the UE transmitter, mapping the H bit to x1,mapping the RSN to bits x2 and x3 and the E-TFCI to bits x4…x10, a 10-bit E-DPCCH is coded into a 32-bit E-DPCCH codeword using the (32,10) sub-code of the 2nd order Reed-Muller code. At the NodeB receiver, we can get soft symbols s0, s1…s31, corresponding to the coded E-DPCCH bits z0, z1…z31. These soft symbols are correlated with all possible E-DPCCH code words (There are totally 1024 code words), to produce the metrics for each possible code word. Then, after compassion among this metric, index with the largest value is the decoded E-DPDCH. 
Bit mapping for E-DPCCH in current specification was proposed by Lucent at the WG1 meeting, aimed for complete reuse of TFCI decoder. If NodeB have prior knowledge about the maximum the E-TFCS size in use, the valid E-DPCCH bit mapping corresponds to a continuous range, it only needs to work on the metrics corresponding to the index from zero to Maximum E-DPCCH.

Of course, receiver knows the size of TFCS. In R99, even 10bits are reserved for TFCI, the size of TFCS for each UE is normally far smaller than 1024.  For example, the size of TFCS in one UE is 128; during the first decoding step “Correlation”, the receiver only need to correlate the soft symbols with metrics from zero to 128.  Compared with maximum TFCS size 1024, the decoding complexity reduced as 1/8. However, E-DPCCH in EUDCH, beside three bits for RSN and happy bit, the size of E-TFCS is fixed as 128 (7 bits) no matter which Transport Block size table is used (defined in 25.321).  If we can define a small E-TFCS size, e.g. 64, the decoding complexity can reduce by half. 
3 Proposed solutions to reduce E-TFCI bits
We can define actual E-TFCS size, with the same mechanism as Rel.99 TFCS, that is RNC configure the actually TFCS size by RRC signalling to UE.  Actually, in practise the support for whole Transport Block Size Table is not necessary. Here we provide three solutions to reduce the E-TFCI bits. .
Solution 1: Define a small set based on existing E-DCH Transport Block Set table
This Proposal is to add two IEs in the E-TFCS information, “E-TFCS” IE and “TB Index” IE. “E-TFCS” IE is the actual size of E-TFCS, “TB Index” IE is the index of TB size in E-TFCI TB Size table. The maximum cost for new IE is  904bits. Since the NodeB knows the E-TFCS size in use, it only needs to work on the metrics corresponding to the indices from 0 to the E-DPCCH after bit mapping (equal to E-TFCS size multiply 8). The E-TFCI after E-DPCCH decoding is used for find the TB index in given E-DCH Transport Format Combination Set Table.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	E-DCH Transport Format Combination Set Index
	M
	
	INTEGER (1..4,...)
	Indicates which standardised E-TFCS Transport Block Size Table shall be used. The related tables are specified in [ref FFS].

	E-TFCS
	
	1..<maxnoofETFCIs>
	
	E-TFCS

	>TB Index
	
	
	INTEGER (0..127)
	The index for transport block size

	E-DCH Minimum Set E-TFCI
	O
	
	INTEGER (0..127)
	For the concept of “E-DCH Minimum Set of TFCs“ see [41] and [16].

	Reference E-TFCI Information
	
	1..<maxnoofRefETFCIs>
	
	

	>Reference E-TFCI
	M
	
	INTEGER (0..127)
	

	>Reference E-TFCI Power Offset
	M
	
	9.2.2.13Dp
	


	Range Bound
	Explanation

	maxnoofRefETFCIs
	Maximum number of signalled reference E-TFCIs

	maxnoofETFCIs
	Maximum number of E-TFCIS supported


Solution 2: Define some new E-DCH Transport Block Set table
In this solution, we can define more E-DCH Transport Block Tables, which are sampled from existing four E-DCH Transport Block Tables defined in the in TS25.321. The change for E-TFCS information is to extend the range of “E-DCH Transport Format Combination Set Index IE”. There is no cost for IE. The size of these new tables can be 16, 32 and 64. At NodeB (receiver) side, it needs to work on the metrics corresponding to the indices from 0 to the E-DPCCH after bit mapping (equal to the size of chosen table multiply 8). The E-TFCI after E-DPCCH decoding is used to find transport block size of E-DPDCH in defined table.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	E-DCH Transport Format Combination Set Index
	M
	
	INTEGER (1..10)
	Indicates which standardised E-TFCS Transport Block Size Table shall be used. The related tables are specified in [ref FFS].

	E-DCH Minimum Set E-TFCI
	O
	
	INTEGER (0..127)
	For the concept of “E-DCH Minimum Set of TFCs“ see [41] and [16].

	Reference E-TFCI Information
	
	1..<maxnoofRefETFCIs>
	
	

	>Reference E-TFCI
	M
	
	INTEGER (0..127)
	

	>Reference E-TFCI Power Offset
	M
	
	9.2.2.13Dp
	


Solution 3: Select some Block size according to existing E-DCH Transport Block Set Table
If the transport block size in E-TFCS is sampled equidistantly from four E-DCH Transport Block Tables defined in the in the 3GPP standards TS25.321, new E-DCH Transport Block Table is not necessary. The change for E-TFCS information is to add “E-DCH Transport Block Step Size IE”. The cost for new IE is 4bits. The E-TFCS Size is equal to the size of Transport Block Table divide step size. After NodeB receiver, it needs to work on the metrics corresponding to the indices from 0 to the E-DPCCH after bit mapping (equal to E-TFCS size multiply 8). The TB index is equal to the E-TFCI multiply step size, the TB Index is used for find transport block size of E-DPDCH in defined table.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	E-DCH Transport Format Combination Set Index
	M
	
	INTEGER (1..4,...)
	Indicates which standardised E-TFCS Transport Block Size Table shall be used. The related tables are specified in [ref FFS].

	E-DCH Transport Block Step Size
	M
	
	INTEGER (1..8)
	Indicates Step Size for modifying transport Block Size.

	E-DCH Minimum Set E-TFCI
	O
	
	INTEGER (0..127)
	For the concept of “E-DCH Minimum Set of TFCs“ see [41] and [16].

	Reference E-TFCI Information
	
	1..<maxnoofRefETFCIs>
	
	

	>Reference E-TFCI
	M
	
	INTEGER (0..127)
	

	>Reference E-TFCI Power Offset
	M
	
	9.2.2.13Dp
	


4 Conclusion
In this contribution, we analysis the decoding processing for E-DPCCH; It shows that if effective bits for E-TFCI (the first several MSB can be filled as 0) is reduced, the decoding complexity can be improved. There possible solutions to reduce E-TFCI bits are discussed. Tentatively, we think solution 2 is better than other two solutions because the required modification on current specification fro solution 2 is smallest one. 
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